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Computer Science & Engineering/ Computer Science

Paper I - Research Methodology

Unitl

Unit III

Meaning of Research, Function of Research, Characteristics of Research, Steps
involved in Research, Research in Pure and Applied Sciences, Inter Disciplinary
Research, Factors which Hinder Research, Significance of Research, Research
and Scientific Methods, Research Process Criteria of good Research, Problems
encountered byResearchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design, Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
and Internet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Precautions in Interpretation, Significance of Report Writing, Different steps in
Writing a Report, Layout of a Research Report, Types of report, Mechanics of
writing a Research Report, Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete, Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Level of Significance, Degree of Freedom,
Analysis of Variance, One Way and Two-Way Classified Data, ‘F’-Test.




Paper II - Computer Science & Engineering/ Computer Science

Unitl

Unit II

Unit III

Unit IV

Discrete Structures and Optimization (Mathematical Logic, Sets and Relations,
Counting, Mathematical Induction, and Discrete Probability, Group Theory, Graph
Theory, Boolean Algebra, Optimization), Computer System Architecture (Digital
LogicCircuits and Components, Data Representation, Register Transfer and Micro
Operations, Basic Computer Organization and Design, Programming the Basic
Computer, Micro Programmed Control, Central Processing Unit, Pipeline, and
Vector Processing, Input/ Output Organization, Memory Hierarchy,
Multiprocessors).

Programming Languages and Computer Graphics (Language Design and
Translation Issues, Elementary Data Types, Programming in C, Object-Oriented
Programming, Programming in C++, Web Programming, Computer Graphics, 2-D
and 3-D Geometrical Transforms and Viewing), Database Management Systems
(Database System Concepts and Architecture, Data Modelling, SQL,
Normalization for Relational Databases, Enhanced Data Models, Data
Warehousing and Data Mining, Big Data Systems, NoSQL).

System Software and Operating System (System Software, Basics of Operating
Systems, Process Management, Threads, CPU Scheduling, Deadlocks, Memory
Management, Storage Management, File and Input/ Output Systems, Security,
Virtual Machines, Linux Operating Systems, Windows Operating Systems,
Distributed Systems), Software Engineering (Software Process Model, Software
Requirements, Software Design, Software Quality, Estimation and Scheduling of
Software Projects, Software Testing, Software Configuration Management)

Data Structures and Algorithms (Data Structures, Performance Analysis of
Algorithms and Recurrences, Design Techniques, Lower Bound Theory, Graph
Algorithms, Complexity Theory, Selected Topics, Advanced Algorithms), Theory
of Computation and Compilers (Theory of Computation, Regular Language
Models, Context-Free Language, Turing Machines (TM), Unsolvable Problems and
Computational Complexity, Syntax Analysis, Semantic Analysis, Run-Time
System, Intermediate Code Generation, Code Generation, and Code Optimization)

Data Communication and Computer Networks (Data Communication, Computer
Networks, Network Models, Functions of OSI and TCP/IP Layers, World Wide
Web (WWW), Network Security, Mobile Technology, Cloud Computing, and IOT),
Artificial Intelligence (Approaches to AI, Knowledge Representation, Planning,




Natural Language Processing, Multi-Agent Systems, Fuzzy Sets, Genetic
Algorithms (GA), Artificial Neural Networks).

Management

Paper I - Research Methodology

UnitI : Meaning of Research, Function of Research, Characteristics of Research, Steps
involved in Research, Research in Pure and Applied Sciences, Inter Disciplinary
Research, Factors which Hinder Research, Significance of Research, Research
and Scientific Methods, Research Process Criteria of good Research, Problems
encountered byResearchers, Literature Review.

UnitII : Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Unit III : Research Design, Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
and Internet in Designs.

UnitIV : Interpretation and Report Writing, Meaning and Technique of Interpretation,
Precautions in Interpretation, Significance of Report Writing, Different steps in
Writing a Report, Layout of a Research Report, Types of report, Mechanics of
writing a ResearchReport, Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard
Deviation, Co-efficient of Variation (Discrete Serious and Continuous Serious),
Correlation, Regression, Multiple Regression, Sampling Distribution, Standard
Error, Concept of Point and Interval Estimation, Level of Significance, Degree of
Freedom, Analysis of Variance, One Way and Two-Way Classified Data, ‘F’-Test.




Paper II - Management

Unitl

Unit II

Management Concept, Process, Theories and Approaches, Management Roles
and Skills, Functions - Planning, Organizing, Staffing, Coordinating & Controlling,
Communication - Types, Process & Barriers, Decision Making - Concept, Process,
Techniques and Tools, Organization Structure & Design - Types, Authority,
Responsibility, Centralization, Decentralization & Span of Control Managerial
Economics - Concept & Importance, Demand Analysis - Utility Analysis, Indifference
Curve, Elasticity & Forecasting Market Structures - Market Classification & Price
Determination National Income - Concept, Types and Measurement Inflation -
Concept, Types and Measurement. Business Ethics & CSR Ethical Issues &
Dilemma, Corporate Governance Value Based Organization, Organizational
Behavior - Significance & Theories Individual Behavior - Personality, Perception,
Values, Attitude, Learning and Motivation Group Behavior - Team Building,
Leadership, Group Dynamics Interpersonal Behavior & Transactional Analysis
Organizational Culture & Climate Work Force Diversity & Cross Culture
Organizational Behavior Emotions and Stress Management Organizational Justice
and Whistle Blowing Human Resource Management - Concept, Perspectives,
Influences and Recent Trends, Human Resource Planning, Recruitment and
Selection, Induction, Training and Development Job Analysis, Job Evaluation and
Compensation Management.

Strategic Role of Human Resource Management, Competency Mapping &
Balanced Scoreboard, Career Planning & Development Performance Management
and Appraisal Organization Development, Change & OD Interventions, Talent
Management & Skill Development, Employee Engagement & Work Life Balance,
Industrial Relations: Disputes & Grievance Management, Labor Welfare and
Social Security, Trade Union & Collective Bargaining, International Human
Resource Management - HR Challenge of International Business, Green HRM,
Accounting Principles & Standards, Preparation of Financial Statements, Financial
Statement Analysis - Ratio Analysis, Funds Flow and Cash Flow Analysis, DuPont
Analysis Preparation of Cost Sheet, Marginal Costing, Cost Volume, Profit
Analysis, Standard Costing & Variance Analysis, Financial Management, Concept
& Functions, Capital Structure - Theories, Cost of Capital, Sources and Finance,
Budgeting and Budgetary Control, Types and Process, Zero Base Budgeting,
Leverages - Operating, Financial and Combined Leverages, EBIT-EPS Analysis,
Financial Breakeven Point & Indifference Level.




Unit III

Unit IV

Value & Returns - Time Preference for Money, Valuation of Bonds and Shares,
Risk and Returns, Capital Budgeting - Nature of Investment, Evaluation,
Comparison of Methods, Risk and Uncertainly Analysis, Dividend - Theories and
Determination, Mergers & Acquisition - Corporate Restructuring, Value Creation,
Merger Negotiations, Leveraged Buyouts, Takeover Portfolio Management - CAPM,
APT Derivatives - Options, Option Payoffs, Option Pricing, Forward Contracts &
Future Contracts, Working Capital Management - Determinants, Cash, Inventory,
Receivables & Payables Management, Factoring International Financial
Management, Foreign Exchange Market, Strategic Management - Concept,
Process, Decision & Types, Strategic Analysis - External Analysis, PEST, Porter’s
Approach to Industry Analysis, Internal Analysis - Resource Based Approach,
Value Chain Analysis, Strategy Formulation - SWOT Analysis, Corporate Strategy
- Growth, Stability, Retrenchment, Integration & Diversification, Business
Portfolio Analysis - BCG, GE Business Model, Ansoff’s Product Market, Growth
Matrix Strategy Implementation - Challenges of Change, Developing Programs,
Mckinsey 7s Framework Marketing - Concept, Orientation, Trends and Tasks,
Customer Value and Satisfaction Market Segmentation, Positioning and Targeting
Product and Pricing Decision - Product Mix, Product Life Cycle, New Product
Development, Pricing - Types and Strategies Place and Promotion Decision -
Marketing Channels and Value Networks, VMS, IMC, Advertising and Sales
Promotion.

Consumer and Industrial Buying Behavior: Theories and Models of Consumer
Behavior, Brand Management - Role of Brands, Brand Equity, Equity Models,
Developing a Branding Strategy, Brand Name Decisions, Brand Extensions and
Loyalty Logistics & Supply Chain Management, Drivers, Value creation, Supply
Chain Design, Designing and Managing Sales Force, Personal Selling Service
Marketing - Managing Service Quality & Brands, Marketing Strategies of Service
Firms Customer Relationship, Marketing - Relationship Building, Strategies,
Values and Process Retail Marketing - Recent Trends in India, Types of
Retail Outlets, Emerging Trends in Marketing - Concept of e-Marketing, Direct
Marketing, Digital Marketing and Green Marketing International Marketing - Entry
Mode Decisions, Planning Marketing, Mix forInternational Markets, Statistics for
Management, Concept, Measures of Central Tendency and Dispersion, Probability
Distribution - Binominal, Poison, Normal and Exponential, Data Collection &
Questionnaire Design, Sampling - Concept, Process and Techniques, Hypothesis
Testing - Procedure: T, Z, F Chi-square Tests Correlation and Regression

Analysis, Operations Management - Role and Scope Facility Location and Layout -




Site Selection and Analysis, Layout - Design and Process, Enterprise Resource
Planning - ERP Modules, ERP Implementation Scheduling: Loading, Sequencing
and Monitoring, Quality Management and Statistical Quality Control, Quality
Circles, Total Quality Management - KAIZEN, Benchmarking, Six Sigma, ISO
9000 Series Standards Operation Research - Transportation, Queuing Decision
Theory, PERT/CPM.

International Business - Managing Business in Globalization Era, Theories of
International Trade, Balance of Payment Foreign Direct Investment - Benefits &
Costs Multilateral, Regulation of Trade and Investment under WTO International
TradeProcedures & Documentation, EXIM Policies, Role of International Financial
Institutions - IMF and World Bank, Information Technology - Use of Computers
in Management Applications, MIS, DSS Atrtificial Intelligence and Big Data, Data
Warehousing, Data Mining and Knowledge Management - Concepts Managing
Technological Change, Entrepreneurship Development - Concept, Types, Theories
and Process, Developing Entrepreneurial Competencies Entrepreneurship -
Concept & Process, Women Entrepreneurship & Rural Entrepreneurship,
Innovations in Business - Types of Innovations, Creating and Identifying
Opportunities, Screening of Business Ideas, Business Plan and Feasibility

Analysis - Concept and Process of Technical, Market and Financial Analysis, Micro

and Small Scale Industries in India, Role of Government in Promoting SSI
Sickness in Small Industries - Reasons and Rehabilitation Institutional Finance to
Small Industries - Financial Institutions, Commercial Banks, Cooperative Banks,
Micro Finance.




Agronomy

Paper I - Research Methodology

UnitI

Unit III

Meaning of Research, Function of Research, Characteristics of Research, Steps
Involved in Research, Research in Pure and Applied Sciences, Inter Disciplinary
Research, Factors which Hinder Research, Significance of Research, Research
and Scientific Methods, Research Process Criteria of Good Research, Problems
Encountered by Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques Involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
and Internet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Precautions in Interpretation, Significance of Report Writing, Different Steps in
Writing a Report, Layout of a Research Report, Types of Report, Mechanics of
Writing a Research Report, Precautions for Writing a Research Report,
Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-Efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept of
Point and Interval Estimation, Level of Significance, Degree of Freedom, Analysis
of Variance, One Way and Two-Way Classified Data, ‘F-Test.




Paper II - Agronomy

Unitl

Unit III

Unit IV

Crop Ecology and Geography Principles of Crop Ecology, Ecosystem-Concept and
Determinants of Crop Productivity, Physiological Limits of Crop Yield and Variability in
Relation to Ecological Optima, Crop Adaptation, Climate Shift and Its Ecological
Implication, Green House Effect, Agro-Ecological and Agro Climatic Regions of India,
Geographical Distribution of Cereals, Legumes, Oilseeds, Vegetables, Fodders and
Forages, Commercial Crops, Condiments and Spices, Medicinal and Aromatic Plants,
Adverse Climatic Factors and Crop Productivity, Photosynthesis, Respiration, Net
Assimilation, Solar Energy Conversion Efficiency and Relative Water Content, Light
Intensity, Water and CO: in relation to Photosynthetic Rates and Efficiency.

Weed Management Scope and Principles of Weed Management, Weed
Classification, Biology, Ecology and Allelopathy, Weed Seed Dormancy, Crop Weed
Competition, Weed Threshold, Herbicides Classification, Formulations, Mode of
Action, Selectivity and Resistance, Persistence of Herbicides in Soils and Plants,
Application Methods and Equipment, Cultural, Physical, Chemical and Biological
Weed Control, Bio-Herbicides: Integrated Weed Management, Special Weeds,
Parasitic and Aquatic Weeds and Their Management in Cropped and Non-Cropped
Lands, Weed Control Schedules in Field Crops, Vegetables and Plantation Crops, Role
of Genetically Modified (GM) Crops in Weed Management.

Dryland Agronomy Concept of Dryland Farming, Dryland Farming vs Rainfed
Farming, History, Development, Significance and Constraints of Dryland Agriculture in
India, Climatic Classification and Delineation of Dryland Tracts, Characterization of
Agro-Climatic Environments of Drylands, Rainfall Analysis and Length of Growing
Season, Types of Drought, Effect on Plant Growth, Drought Resistance, Drought
Avoidance, Drought Management, Crop Planning including Contingency, Crop
Diversification, Varieties, Cropping Systems and Mid-Season Corrections for Aberrant
Weather Conditions, Techniques of Moisture Conservation In-situ to Reduce
Evapotranspiration, Runoff and to Increase Infiltration, Rain Water Harvesting and
Recycling Concept, Techniques and Practices, Summer Ploughing, Seed Hardening,
Pre-Monsoon Sowing, Weed and NutrientManagement, Concept and Importance of
Watershed Management in Dryland Areas.

Crop Production & Agricultural Statistics Crop Production Techniques for
Cereals, Millets, Pulses/ Grain Legumes, Oilseeds, Fiber Crops, Sugarcane, Tobacco,
Fodder and Pasture Crops including Origin, History, Distribution, Adaptation, Climate,
Soil, Season, Modern Varieties, Seed Rate, Fertilizer Requirements, Crop Geometry,




Intercultural Operations, Water Requirement, Weed Control, Harvest, Quality
Components, Industrial Use, Economics and Post-Harvest Technology. Package of
Practices in the Respective Locations. Frequency Distribution, Standard Error and
Deviation, Correlation and Regression Analyses, Coefficient of Variation, Tests of

Significancet Test, F Test and Chi-Square (x?), Data Transformation and Missing Plot

Techniques, Design of Experiments and their Basic Principles, Completely
Randomized, Randomized Block, Split Plot, Strip-Plot, Factorial and Simple
Confounding Designs, Efficiency of Designs, Methods of Statistical Analysis for
Cropping Systems including Intercropping, Pooled Analysis.

Sustainable Land Use Systems and Organic Farming Cropping System
Tillage - Concept, Types, Tilth, Tools and Implements, Modern Concepts of Tillage
and Conservation Agriculture, Land Capability Classification, Alternate Land Use and
Agro Forestry Systems, Types, Extent and Causes of Wasteland, Shifting Cultivation,
Concept of Sustainability, Sustainability Parameters and Indicators, Agricultural and
Agro-Industrial Residues and Its Recycling. Definition, Principles, Classification,
Cropping System for Different Ecosystem, Interaction and Indices, Non-Monetary
Inputs and Low-Cost Technologies. LEIA, HEIA and LEISA, Farming Systems - Type -
Natural, Bio-Dynamic, Bio-Intensive, Response, Precision, Biological and Organic
Farming, Organic and Bio Inputs, Soil Health and Organic Matter and Integrated
Organic Farming Systems, IFS - Concepts, Models for Different Ecosystem, Resource
Recycling and Evaluation.




Mechanical Engineering

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV

10| Page

Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Mechanical Engineering

Unitl

Unit II

Unit III

11| Page

Engineering Mechanics: Free Body Diagrams & Equilibrium, Kinematics &
Dynamics of Particles and Rigid Bodies in Plane Motion Impact, Theory of Machines:
Kinematics and Dynamics of Plane Mechanisms, Dynamic Analysis of Slider-Crank
Mechanism, Gear Trains, Flywheels, Bearings, Governors, Static & Dynamic Balancing
of Rotors.

Mechanisms: Kinematic and Dynamic Analysis & Synthesis of Planar and Spatial
Mechanisms, Numerical Methods in Kinematics & Dynamics, Vibrations: Free,
Damped and Forced Vibrations of Single Degree, Multi Degree and Continuous
Mechanical Systems, Vibration Measuring Instruments, Vibration Isolation, Numerical
Methods, Transient and Non-Linear Vibrations.

Thermodynamics: Thermodynamic Systems and Processes, Properties of Pure
Substances, Behavior of Ideal and Real Gases, Zeroth and First Laws of
Thermodynamics, Calculation of Work and Heat in Various Processes, Second Law of
Thermodynamics, Thermodynamic Property Charts and Tables, Availability and
Irreversibility, Thermodynamic Relations.

Power Engineering: Air and Gas Compressors, Vapor and Gas Power Cycles,
Concepts of Regeneration & Reheat. I.C. Engines: Air-Standard Otto, Diesel and Dual
Cycles. Refrigeration and Air-Conditioning: Vapor and Gas Refrigeration and Heat
Pump Cycles, Properties of Moist Air, Psychrometric Chart, Basic Psychrometric
Processes.

Fluid Mechanics: Fluid Properties, Fluid Statics, Manometry, Buoyancy, Forces on
Submerged Bodies, Stability of Floating Bodies, Control-Volume Analysis of Mass,
Momentum and Energy, Fluid Acceleration, Differential Equations of Continuity and
Momentum, Bernoulli's Equation, Dimensional Analysis, Viscous Flow of
Incompressible Fluids, Boundary Layer, Elementary Turbulent Flow, Flow Through
Pipes, Head Losses in Pipes, Bends and Fittings

Turbomachinery: Impulse and Reaction Principles, Velocity Diagrams, Pelton-
Wheel, Francis and Kaplan Turbines. Engineering Materials and Metallurgy: Structure
and Properties of Engineering Materials, Phase Diagrams, Heat Treatment, Stress-
Strain Diagrams for Engineering Materials, TTT Diagrams, SEM, TEM, XRD. Casting,
Forming and Joining




12| Page

Heat-Transfer: Modes of Heat Transfer, One Dimensional Heat Conduction,
Resistance Concept and Electrical Analogy, Heat Transfer through Fins, Unsteady
Heat Conduction, Lumped Parameter System, Heisler's Charts, Thermal Boundary
Layer, Dimensionless Parameters in Free and Forced Convective Heat Transfer, Heat

Transfer Correlations for Flow Over Flat Plates and through Pipes, Effect of

Turbulence, Heat Exchanger Performance, LMTD and NTU Methods, Radiative Heat
Transfer, Stefan-Boltzmann Law, Wien's Displacement Law, Black and Grey Surfaces,
View Factors, Radiation Network Analysis.

Production Engineering: Unconventional Machining Processes, Computer
Controlled Machines, CAD/CAM, CNC, Mechanics of Metal Cutting, Tool Wear and
Machinability, Economics of Metal Cutting, Metal Forming, Casting Processes, Powder
Metallurgy, Joining Processes, Finishing Operations and Super Finishing Processes,
Measurement.

Maintenance: Preventive Maintenance, Shut Down Maintenance, Predictive
Maintenance, Bath Tub Curve, Failure Analysis, Automobile - Torque of an
Engine, Performance of an Engine, Braking, Steering, Cooling, Lubrication,
Ignition, Fuel Supply Systems, Maintenance of Vehicles, EVS, Hybrid Vehicles,
Batteries used in EVS.




Civil Engineering

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV

13| Page

Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Civil Engineering

Unitl

Unit II

14| Page

Engineering Mechanics: System of Forces, Free-Body Diagrams, Equilibrium
Equations, Internal Forces in Structures, Frictions and Its Applications, Centre of
Mass.

Solid Mechanics: Bending Moment and Shear Force in Statically Determinate
Beams, Simple Stress and Strain Relationships, Simple Bending Theory, Flexural and
Shear Stresses, Shear Center.

Structural Analysis: Statically Determinate and Indeterminate Structures by Force/
Energy Methods, Method of Superposition, Analysis of Trusses, Arches, Beams, Cables
and Frames, Displacement Methods: Slope Deflection and Moment Distribution
Methods, Influence Lines, Stiffness and Flexibility Methods of Structural Analysis.

Construction Materials and Management: Construction Materials: Structural
Steel - Composition, Material Properties and Behavior, Concrete - Constituents, Mix
Design, Short-Term and Long-Term Properties. Construction Management: Types of
Construction Projects, Project Planning and Network Analysis - PERT and CPM, Cost
Estimation.

Concrete Structures: Working Stress and Limit State Design Concepts, Design of
Beams, Slabs, Columns, Bond and Development Length, Prestressed Concrete
Beams.

Steel Structures: Working Stress and Limit State Design Concepts, Design of
Tension and Compression Members, Beams and Beam - Columns, Column Bases,
Connections - Simple and Eccentric, Beam - Column Connections, Plate Girders and
Trusses, Concept of Plastic Analysis - Beams and Frames.

Soil Mechanics: Three-Phase System and Phase Relationships, Index Properties,
Unified and Indian Standard Soil Classification System, Permeability - One
Dimensional Flow, Seepage Through Soils - Two - Dimensional Flow, Flow Nets,
Uplift Pressure, Piping, Capillarity, Seepage Force, Principle of Effective Stress and
Quicksand Condition, Compaction of Soils, One- Dimensional Consolidation, Time
Rate of Consolidation, Shear Strength, Mohr's Circle, Effective and Total Shear
Strength Parameters, Stress-Strain Characteristics of Clays and Sand, Stress Paths.

Foundation Engineering: Sub-Surface Investigations - Drilling Bore Holes,
Sampling, Plate Load Test, Standard Penetration and Cone Penetration Tests, Earth




Unit III

Unit IV

15| Page

Pressure Theories - Rankine and Coulomb, Stability of Slopes - Finite and Infinite
Slopes, Bishop’s Method, Stress Distribution in Soils, Pressure Bulbs, Shallow
Foundations - Bearing Capacity Theories, Effect of Water Table, Combined Footing and
Raft Foundation, Contact Pressure, Settlement Analysis in Sands and Clays, Deep
Foundations - Dynamic and Static Formulae, Axial Load Capacity of Piles in Sands
and Clays, Pile Load Test, Pile under Lateral Loading, Pile Group Efficiency, Negative
Skin Friction.

Fluid Mechanics: Properties of Fluids, Fluid Statics, Continuity, Momentum and
Energy Equations and Their Applications, Potential Flow, Laminar and Turbulent Flow,
Flow in Pipes, Pipe Networks, Concept of Boundary Layer and Its Growth, Concept of
Lift and Drag.

Hydraulics: Forces on Immersed Bodies, Flow Measurement in Channels and Pipes,
Dimensional Analysis and Hydraulic Similitude, Channel Hydraulics - Energy-Depth
Relationships, Specific Energy, Critical Flow, Hydraulic Jump, Uniform Flow, Gradually
Varied Flow and Water Surface Profiles.

Hydrology: Hydrologic Cycle, Precipitation, Evaporation, Evapo-Transpiration,
Watershed, Infiltration, Unit Hydrographs, Hydrograph Analysis, Reservoir Capacity,
Flood Estimation and Routing, Surface Run- Off Models, Ground Water Hydrology
- Steady State Well Hydraulics and Aquifers, Application of Darcy’s Law.

Irrigation: Types of Irrigation Systems and Methods, Crop Water Requirements -
Duty, Delta, Evapotranspiration, Gravity Dams and Spillways, Lined and Unlined
Canals, Design of Weirs on Permeable Foundation, Cross Drainage Structures.

Water and Waste Water Quality and Treatment: Basics of Water Quality
Standards - Physical, Chemical and Biological Parameters, Water Quality Index, Unit
Processes and Operations, Water Requirement, Water Distribution System, Drinking
Water Treatment. Sewerage System Design, Quantity of Domestic Wastewater,
Primary and Secondary Treatment. Effluent Discharge Standards, Sludge Disposal,
Reuse of Treated Sewage for Different Applications.

Transportation Infrastructure: Geometric Design of Highways - Cross-Sectional

Elements, Sight Distances, Horizontal and Vertical Alignments. Geometric Design of
Railway Track - Speed and Cant. Concept of Airport Runway Length, Calculations and
Corrections, Taxiway and Exit Taxiway Design.
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Highway Pavements: Highway Materials - Desirable Properties and Tests,
Desirable Properties of Bituminous Paving Mixes, Design Factors for Flexible and
Rigid Pavements, Design of Flexible and Rigid Pavement using IRC Codes

Traffic Engineering: Traffic Studies on Flow and Speed, Peak Hour Factor, Accident
Study, Statistical Analysis of Traffic Data, Microscopic and Macroscopic Parameters of
Traffic Flow, Fundamental Relationships, Traffic Signs, Signal Design by Webster’s
Method, Types of Intersections, Highway Capacity.

Geomatics Engineering: Principles of Surveying, Errors and Their Adjustment,
Maps - Scale, Coordinate System, Distance and Angle Measurement - Levelling and
Trigonometric Levelling, Traversing and Triangulation Survey, Total Station, Horizontal
and Vertical Curves. Photogrammetry and Remote Sensing - Scale, Flying Height,
Basics of Remote Sensing and GIS.

Engineering Seismology: Engineering Seismology, Seismology and Seismic
Exploration (Definitions). Introduction to Seismic Hazard and Earthquake
Phenomenon. Global Seismicity - Analysis of Earthquake Focal Mechanisms.
Seismotectonic and Seismic Zoning of India. Microzonation. Mechanism of Faulting.
Earthquake Prediction. Site Response to Earthquakes: Local Geology and Soil
Conditions. Site Investigations and Soil Tests. Dynamic Design Criteria for a Given
Site. Earthquake Monitoring and Seismic Instrumentation. The Seismograph -
Principles of Seismometer. Location of the Epicenter of an Earthquake. Earthquake
Size and Intensity. Energy Released in an Earthquake. Earthquake: Risk and
Preparedness. Earthquake: Social Consequences, Codes and Public Policy.

Structural Dynamics: Free and Forced Vibration of Single, Two and Multi
Degree of Freedom Systems, Normal Modes of Vibration of Two Degree of Freedom
Systems, Orthogonality of Modes, Mode Superposition Techniques, Dynamic
Response of Single, Two and Multi Degree Freedom Systems, Mode Superposition

Techniques, Dynamic Response of Continuous Systems, Free and Forced Vibration of

Continuous Systems, Rayleigh-Ritz Method, Formulation using Conservation of
Energy , Virtual Work, Direct Integration Methods for Dynamic Response.

Nonlinear MDOF Systems, Numerical Integration Algorithms, Substructure Technique.
Earthquake Ground Motion, Engineering Seismology, Characteristics of Earthquakes,
Estimation of Earthquake Parameters - Effects of Earthquake on Structures,
Response Spectra, Evaluation of Earthquake Forces.




Earthquake Resistant Design of Masonry and RC Structures, Capacity Based Design
and Detailing, Structural Systems, Shear Walls, Rigid Frames, Principles and
Guidelines for Earthquake Resistant Design, Design Guidelines for Earthquake
Resistant Masonry Buildings, Vibration Control Techniques, Tuned Mass Dampers,

Seismic Base Isolation.

17 |Page




Electrical Engineering

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV

18 | Page

Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Electrical Engineering

Unitl

Unit III

Unit IV
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D.C. Circuit Analysis: Series and Parallel Resistor, KCL, KVL, Circuit Theorems, Nodal
Analysis, Mesh Current Analysis. A.C. Circuit Analysis: R, L, C, R-L, R-C, L-C, R-L-C
(Series and Parallel) Circuits Excited by Sinusoidal AC, Application of KCL, KVL and
Circuit Theorem, Series and Parallel Resonance, Power in AC Circuits, Concept of
Power Factor and P. F. Improvement.

Transformers: Detailed Analysis, Phasor Diagram, Efficiency, Voltage Regulation,
Analysis of Three-Phase Transformers, Transformer Tests, Instrument Transformers.
D.C. Machines: Principle of Operation, EMF and Torque Equations, Equivalent and
Circuits, Types of DC Machines, DC Generator Characteristics, Parallel Operation, DC
Motor Torque Speed Characteristics, Speed Control Techniques, DC Motor Starting,
Applications. Induction Machines: Operating Principle, Torque Equation, Equivalent
Circuit, No-Load and Blocked Rotor Tests, Torque Speed Characteristics, Speed-
Control Techniques, Starting, Applications, Induction Generator, Synchronous
Machines: Voltage Equation, Windings, Tests, Characteristics, Application,
Synchronous Motor Starting, V-Curves, Synchronous Condenser.

Fault Analysis (Balanced Faults): Faults, Types of Faults, Symmetrical 3-Phase
Balanced Faults, Calculation of Fault Currents, Current Limiting Reactors. Fault
Analysis, (Unsymmetrical Faults) Symmetrical Components, Sequence Impedances,
Sequence Networks, Unsymmetrical Faults-Single Line to Ground, Line to Line,
Double Line to Ground Faults on Unloaded Alternators and On Power Systems. Load
Flows: Nature and Importance of the problem, Network Model Formulation, Algorithm
for the Formulation of Y Bus Matrix, Gauss - Seidel & Newton-Raphson Method for
Solving Load Flow Problem, Power System Stability: The Stability Problem, Steady
State, Dynamic and Transient Stability, Rotor Dynamics and Swing Equation, Power-
Angle Curve, Equal-Area Criterion of Stability, Numerical Solution of Swing Equation,
Factors Affecting Transient Stability, Automatic Generation Control: Real Power
Balance and Its Effect on System Frequency, Load Frequency Control of Single Area
System-Speed Governing System. Control of Voltage and Reactive Power: Methods of
Voltage Control-Injection of Reactive Power, Economic Operation of Power System.
Power System Protection, Overcurrent, Overvoltage, Differential Protection, Distance
Relays.

Power Semiconducting Devices, Characteristics, Snubber Circuits, Gate Drive Circuits,
Series and Parallel Operations of Thyristors, Single-Phase & Three-Phase Controlled
& Uncontrolled Rectifiers, DC-DC Converters (Continuous & Discontinuous
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Conduction Modes of Operation), AC Voltage Controllers, Cyclo-Converters, Inverter,
Pulse Width Modulation Techniques, Variable-Frequency Induction Motor Drives,
Converter-Fed DC Motor Drives, Chopper-Fed DC Motor Drives, Electric Drives,
Applications of Power Electronics.

Mathematical Modeling: Transfer Functions, Block Diagrams, Signal Flow Graphs.
First and Second Order System: Sample of First and Second Order Systems,
Responses of Their System STOS STEP, RAMP, Parabolic and Sinusoidal Inputs,
Transient, Steady State and Error Analysis, Stability Studies: Stability & Pole
Locations, Stability and Routh Table, Stability and Frequency Response Bode Plot,
Polar Plot, Nyquist’s Criterion, Root Locus, Proportional, Integral, Derivative (P.I.D.)

Control, State Variable Modeling Digital Control System: Hardware Elements of a

Digital Control System, Z-Transform, Non-Linear Control Systems. Linearization of
Non-Linear Control System and Nominal Operating Point, Analysis and Design Using
Linearized Models.




Energy Engineering

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV
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Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Energy Engineering

Unitl

Unit III

Unit IV
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Energy Systems: Conventional Power Generation Systems, Renewable Energy
Systems, Solar Energy: Solar Photovoltaic & Thermal Systems, Wind Energy:
Current Status, Types, Measuring Instruments, Potential Assessment, Biomass:
Gasification, Anaerobic & Aerobic Decomposition, Fermentation & Incineration
Energy from Waste.

Solar Energy Technology: Earth & Sun Relation, Solar Angles, Day Length, Angle
of Incidence on Tilted Surface, Sun-Path Diagrams, Shadow Determination, Extra-
Terrestrial Characteristics, Effect of Earth Atmosphere on Terrestrial Solar Radiation,
Measurement and Estimation on Horizontal and Tilted Surfaces, Analysis of Indian
Solar Radiation Data and Applications. Flat-Plate Collectors, Effective Energy Losses,
Thermal Analysis, Heat Capacity Effect, Testing Methods, Evacuated Tubular
Collectors, Types of Air Flat-Plate Collectors, Thermal Analysis, Thermal Drying,
Selective Surfaces, Ideal Coating Characteristics, Types & Applications, Anti-
Reflective Coating, Preparation and Characterization. Concentrating Collector Designs,
Classification, & Performance Parameters, Tracking Systems, Compound Parabolic
Concentrators, Parabolic Trough Concentrators, Concentrators with Point Focus,
Heliostats.

General Mechanical System: Fluid Properties, Mass, Momentum and Energy
Equation, Modes of Heat Transfer,Conduction, Convection & Radiation, Dimensionless
Parameters, Thermodynamics, System & Process, Laws of Thermodynamics,
Availability and Irreversibility, I.C. Engines, Refrigeration and Air Conditioning.

Energy Storage Technology: Different Modes of Energy Storage, Technology
Types-Mechanical Energy Storage: Flywheels, Compressed Air, & Pumped Hydro,
Electrical and Magnetic Energy Storage: Batteries, Capacitors, Electromagnets,
Chemical Energy Storage.

Energy Efficient Machines: Transformers, Auto-Transformer, DC Machines,
Induction Motors, Synchronous Machines-Performance, Regulation & Parallel
Operation of Generators, Motor Starting, Characteristics and Applications

Grid Connected Energy Systems: Power Generation Transmission Distribution
Systems Concepts, Power Factor Correction, Economic Operation, Fault Analysis,
Principles of Over-Current, Differential and Distance Protection, Solid State Relays &
Circuit Breakers




Physics

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV
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Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Physics

Unitl

Unit III

Unit IV
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Mathematical Physics: Dimensional Analysis, Vector Algebra and Vector Calculus,
Linear Algebra, Matrices, Linear Differential Equations, Elementary Probability
Theory, Binomial, Poisson & Normal Distributions, Fourier Series, Fourier & Laplace
Transforms, Elements of Complex Analysis.

Classical Mechanics: Newton’s Law, Central Forces, Kepler's Law and Planetary,
Motion, Lagrange and Hamilton’s Formalisms, Special Theory of Relativity - Lorentz
Transformations, Time Dilation, Length Contraction, Relativistic Kinematics, Variation
of Mass with Velocity, Mass - Energy Equivalence, Relation between Energy and
Momentum.

Electromagnetic Theory & Acoustic Wave: Gauss's Law and Its Applications,
Laplace & Poisson Equations, Magnetostatics: Bio-Savart's Law, Ampere’s Theorem,
Electromagnetic Induction, Faraday’s Law, Maxwell’s Equations, Scalar and Vector
Potentials, Electromagnetic Waves & Their Reflection, Refraction, Interference,
Diffraction, Polarization, Poynting Vector, Energy and Momentum, Electromagnetic
Waves, Acoustics, Acoustical Holography, Acoustic Radiation, Acoustic Transmission.

Quantum Mechanics: Physical Basis of Quantum Mechanics, Wave - Particle Duality,
De-Broglie Hypothesis, Wave Packet & Group Velocity, Heisenberg’s Uncertainty
Principle, Schrodinger Equation (Time Dependent & Time Independent), Eigen Value
Problems such as Particle-in-a-Box, Harmonic Oscillator etc.

Thermodynamics & Statistical Physics: Law of Thermodynamics and Their
Consequences, Macro State and Microstates, Phase Space, Probability Ensembles,
Partition Function, Free Energy, Calculation of Thermodynamic Quantities, Classical
and Quantum Statistics, Degenerate Fermi Gas, Black Body Radiation and Planck’s
Distribution Law, Bose-Einstein Condensation, First & Second Order Phase
Transitions.

Atomic and Molecular Physics: Quantum States of an Electron in an Atom,
Electron Spin, Spectra of One-and Many Electron Atoms, Relativistic Corrections for
Energy Levels of Hydrogen, Hyperfine Structure and Isotopic Shift, Width of Spectral
Lines, LS & JJ Coupling, Zeeman, Paschen Back and Stark Effect, X-Ray
Spectroscopy, Electron Spin Resonance, Nuclear Magnetic Resonance, Lasers.

Solid State Physics: Atomic Structure and Bonding in Materials. Crystal Structure
of Materials, Unit Cell and Space Lattices, Miller Indices of Planes and Directions,
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Concept of Amorphous, Single and Polycrystalline Structures and Their Effect on
Properties of Materials, Crystal Growth Techniques, Free Electron Theory, Band

Theory of Solids, Metals,Semiconductors & Insulators, Hall Effect, Superconductivity,

Fermi Level, Energy Gap.

Nuclear & Particle Physics: Basic Nuclear Properties, Size, Shape, Charge
Distribution, Spin & Parity, Mass Defect, Binding Energy, Semi-Empirical Mass
Formula, Liquid Drop Model, Nature of Nuclear Force, Nuclear Shell Model, Alpha
Decay, Beta Decay, Gama Decay, Laws of Radioactivity, Nuclear Reactions,
Compound Nuclei & Direct Reactions, Controlled & Uncontrolled Chain Reaction,
Critical Mass, Fission and Fusion, Nuclear Reactor, Elementary Particles.

Electronics: Semiconductor Devices & Physics P-N-Jn. Depletion Region, Barrier
Potential, Transistors, Bipolar Junction Transistors, Field Effect Transistors, UJT, SCR,
Rectifier Circuits, Logic Gates and Symbols, Boolean 19 Algebra & Karnaugh Map,
DeMorgan’s Theorem, Basic Digital Logic Circuits, Optoelectronic Devices including
Solar Cells, Photonic Devices, Photo Detectors and LEDs, Digital Techniques and
Applications (Registers Counters, Comparators and Similar Circuits), ICs, Modulation
& Demodulation, AM, PM, FM, A/D and D/Aconvertors, Sensors




Chemistry

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV

26 |Page

Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Chemistry

Unitl

Unit II

Unit III

Unit IV
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Main Group Elements: S-N Compounds Sulphur-Phosphorus Compounds,
Molecular Sulphides such as P4S3, P4S7, P4S9 & P4S10, Phosphorus-Nitrogen
Compounds: Phosphazines, Other P-N Compounds, Boron-Nitrogen Compounds,
Metal Complexes, Valence Bond Theory and Its Limitations, Ligand Field Theory:
Splitting of d Orbitals in Different Ligand Fields, Jahn-Teller Effect MO Diagrams of
Complexes With and Without n Bonds. Spectral & Magnetic Properties of Complexes.

Nuclear Chemistry: Nuclear Reactions: Types of Nuclear Reactions, Spontaneous &
Reduced Fission, Principles of Working of the Reactors of Nuclear Power
Plants: Breeder Reactor, Nuclear Fusion Reaction, Analytical Principles:
Volumetric Methods, Theories of Indicators, Acid-Base, Redox, Metallochromic,
Indicators, Complexation Precipitation Redox Titrations, Gravimetric Methods:
Mechanism of Precipitate Formation, Aging of Precipitates, Precipitation from
Homogeneous Solutions, Coprecipitation and Post Precipitation, Contamination of
Precipitates, Washing, Drying and Ignition of Precipitates, Water Treatment:
Hardness, Alkalinity, Domestic Water Treatment Chemical Analysis of Water, DO,
BOD, COD, TDS

Quantum Mechanics: Introduction to Classical Mechanics: The Blackbody
Radiation, Photoelectric Effect, Compton Effect & Atomic Spectra. Failure of Classical
Mechanics to Explain These Phenomena. Quantum Mechanical Explanations.

Chemical Kinetics: Theories of Reaction Rate: Influence of Temperature on
Reaction Rate. Arrhenius Equation and Its Limitations, Activation Energy. Collision
Theory and Absolute Reaction Rate Theory. Free Energy of Activation and Volume of
Activation. Thermodynamic Formulation of Reaction Rate. Effects of Pressure and
Volume on the Velocity of Gas Reaction. Surface Chemistry: The Colloidal State:
Multimolecular, Macromolecular and Associated Colloids. Stability of Collides. The
ZETA Potential. Kinetic, Optical and Electrical Properties of Colloids: Electrophoresis,
Electroosmosis, Sedimentation Potential & Streaming Potential Catalysis: Mechanism
and Theories of Homogeneous and Heterogeneous Catalysis. Acid-Base and Enzyme
Catalysis.

Thermodynamics: Intensive and extensive properties, Exact Differentials, Intrinsic
Energy, Enthalpy, Entropy, Free Energy and Their Relations and Significances,
Maxwell Relations, Thermodynamic Equations of State, Joule Thomson Effect, Joule-
Thomson Coefficient for Van Der Waals' Gas, The Third Law of Thermodynamics,
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Spectroscopy: Energy Levels in Molecules, Rotational, Vibrational, Electronic NMR
and ESR Spectroscopy, Principles of Organic Chemistry: Inductive, Mesomeric,
Electromeric Effect, Carbocations, Carbanions, Carbens. Addition, Elimination,
Substitution Reactions

Chemistry of Polymers: Types and Mechanism of Polymerization Reactions. Step-
Growth, Free Radical, Addition, Ionic Polymerizations. Copolymers. Characterization
of Polymers. Manufacture and Applications of Polyolefins, Thermoplastics,
Polyamides, Polyesters, Polyurethanes, Epoxies and Industrial Polymers. Chemistry of
Natural Products: Biosynthesis of Terpenes and Alkaloids. Carbohydrate Protein and
Nucleic Acid.

Organic Photochemistry: Photochemical Processes, Energy Transfer, Sensitization

and Quenching, Singlet and Triplet States, and Their Reactivity, Photoreactions of
Carbonyl Compounds




Mathematics

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV
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Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Mathematics

Unitl

Unit II

Unit III
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Real Analysis: Elementary Set Theory, Finite, Countable and Uncountable Sets, Real
Number System as a Complete Ordered Field, Archimedean Property, Continuity,
Uniform Continuity, Differentiability, Mean Value Theorems. Sequences and Series of
Functions, Uniform Convergence. Riemann Sums and Riemann Integral, Improper
Integrals, Monotonic Functions, Types of Discontinuity, Functions of Bounded
Variation, Metric spaces, compactness, connectedness. Normed linear spaces.

Linear Algebra: Vector Spaces, Subspaces, Linear Dependence, Basis, Dimension,
Algebra of Linear Transformations. Algebra of Matrices, Rank and Determinant of
Matrices, Linear Equations, Eigen Values and Eigen Vectors, Cayley-Hamilton
Theorem. Matrix Representation of Linear Transformations, Change of Basis,
Canonical Forms, Diagonal Forms, Triangular Forms, Jordan Forms. Inner Product
Spaces, Orthonormal Basis. Quadratic Forms, Reduction and Classification of
Quadratic Forms.

Algebra: Permutations, Combinations, Pigeon-Hole Principle, Inclusion-Exclusion
Principle, Fundamental Theorem of Arithmetic, Divisibility in Z, Congruences, Chinese
Remainder Theorem, Euler’s @-Function, Primitive Roots. Groups, Subgroups, Normal
Subgroups, Quotient Groups, Homomorphisms, Cyclic Groups, Permutation Groups,
Cayley’s Theorem, Sylow Theorems. Rings, Ideals, Prime and Maximal Ideals,
Quotient Rings, Unique Factorization Domain, Principal Ideal Domain, Euclidean
Domain. Fields, Finite Fields, Field Extensions.

Topology: Basis, Dense Sets, Subspace and Product Topology, Separation
Axioms, Connectedness and Compactness

Complex Analysis: Algebra of Complex Numbers, Complex Plane, Polynomials,
Power Series, Transcendental Functions such as Exponential, Trigonometric and
Hyperbolic Functions. Analytic Functions, Cauchy-Riemann Equations, Contour
Integral, Cauchy’s Theorem, Cauchy’s Integral Formula, Liouville’s Theorem, Taylor
Series, Laurent Series, Calculus of Residues

Ordinary Differential Equations (ODEs): Existence and Uniqueness of Solutions
of Initial Value Problems for First Order Ordinary Differential Equations, Singular
Solutions of First Order ODEs, System of First Order ODEs. General Theory of
Homogenous and Non-Homogeneous Linear ODEs, Variation of Parameters.
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Partial Differential Equations (PDEs): Lagrange and Charpit Methods for Solving
First Order PDEs, Cauchy Problem for First Order PDEs. Classification of Second
Order PDEs, General Solution of Higher Order PDEs with Constant Coefficients,
Method of Separation of Variables for Laplace, Heat and Wave Equations.

Numerical Analysis: Numerical Solutions of Algebraic Equations, Method of
Iteration and Newton-Raphson Method, Rate of Convergence, Solution of Systems of
Linear Algebraic Equations using Gauss Elimination and Gauss-Seidel Methods, Finite
Differences, Lagrange, Hermite and Spline Interpolation, Numerical Differentiation
and Integration, Numerical Solutions of ODEs using PICARD, Euler, Modified Euler
and Runge-Kutta Methods.

Calculus of Variations: Variation of a Functional, Euler-Lagrange Equation,
Necessary and Sufficient Conditions for Extrema. Variational Methods for Boundary
Value Problems in Ordinary and Partial Differential Equations.

Linear Integral Equations: Linear Integral Equation of the First and Second Kind
of Fredholm and Volterra Type, Solutions with Separable Kernels. Characteristic
Numbers and EIGEN Functions, Resolvent Kernel.

Linear Programming Problem: Linear Programming Problem, Simplex Methods,
Duality. Elementary Queuing and Inventory Models. Steady-State Solutions of
Markovian Queuing Models: M/M/1, M/M/1 with Limited Waiting Space, M/M/C,
M/M/C with Limited Waiting Space.

Probability & Statistics. Probability Spaces, Conditional Probability, Independence,
Discrete and Continuous Random Variables, Distribution and Densities Functions,
Bivariate Distributions and Their Properties. Expectation of Random Variables.
Methods of Estimation, Properties of estimators, Confidence Intervals

Various Measures of Central Tendency, Various Measures of Dispersion, Moments,

Skewness, Kurtosis, Correlation, and Regression, Curve Fitting by the Method of
Least Squares.




Journalism & Mass Communication

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV
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Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Journalism & Mass Communication

Unitl

Unit II

Unit III

Unit IV
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Introduction to Journalism, Introduction to Mass Communication, Concept of Mass
Communication, Mass Media: Functions and Responsibilities, Role of Journalism in
Society, Information Super Highways, Convergence Media. Changing Trends of Mass
Communication, Different Tools of Mass Communication, History of Print and
Electronic Media; Growth of Media in Vernacular Languages. Media and Social
Transformation

Communication Models, Communication Theories, Effects of New Technology on
Global Communication Flows, Theories and Models of Communication in Advertising,
Film and Television Theory, Media Research, Indian Traditions and Approaches to
Communication; Western and Eastern Perceptions of Communication.

News Reporting & Editing; National and International News Agencies, Advertising:
Definition, Concept, Functions, Types, and Evolution in India, Advertising Agency:
Role, Structure, and Function, Advertising Campaign, Marketing Research, Public
Relations and Corporate Communication - Definition, Structure, and Techniques,
Crisis Communication, Corporate Social Responsibility, Communication Audit.

Ethics of News Reporting, Ethics in Advertising and Public Relations; Ethics and New
Media; Film Censorship and Certification. Media Policies of the Government of India
since Independence; Social Reformers of India; Freedom of Speech and Expression;
Parliamentary Privileges; Cyber Laws; Defamation Laws, Right to Information Act
2005; Copyright Act 1957; Press and Registration of Books Act 1867; Press Council
Act as Amended from Time to Time.

Communication Research, Sampling, Media-Specific Methods such as Exit Polls,
Opinion Polls, Telephone, SMS Surveys; Statistical and Content Analysis for Media
Research. Ethical Considerations in Communication, Media and Journalism Research
Approaches; Investigative Report Writing.




Legal Studies

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV
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Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - Legal Studies

Unitl

Unit III

Unit IV
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Jurisprudence: Nature and Sources of Law, Schools of Jurisprudence, Law and
Morality, Concept of Rights and Duties, Legal Personality, Concepts of Property,
Ownership and Possession, Concept of Liability, Law, Poverty and Development,
Global Justice, Modernism and Post-Modernism

Constitutional and Administrative Law: Preamble, Fundamental Rights and
Duties, Directive Principles of State Policy, Union and State Executive and Their
Interrelationship, Union and State Legislature and Distribution of Legislative Powers,
Judiciary, Emergency Provisions, Temporary, Transitional and Special Provisions in
Respect of Certain States, Election Commission of India, Nature, Scope and
Importance of Administrative Law, Principle of Natural Justice, Judicial Review of
Administrative Actions - Grounds.

Public International Law: Nature, Scope, and Sources of International Law,
Relationship with Municipal Law, Recognition of State and Governments, United
Nations and its Organs, Settlement of International Disputes, Human Rights, Concept
of Sovereignty and Its Relevance Today, Extradition, Asylum, Nationality and Status
of Refugees, International Court of Justice, World Trade Organization - Global Trade
Regime, International Trade Law

Environment And Human Rights Law: Meaning and Concept of ‘Environment’
and ‘Environmental Pollution’, International Environmental Law and UN Conferences,
Constitutional and Legal Framework for Protection of Environment in India,
Environmental Impact Assessment and Control of Hazardous Waste in India, National
Green Tribunal, Concept and Development of Human Rights, Universalism and
Cultural Relativism, International Bill of Rights, Group Rights - Women, Children,
Persons with Disabilities, Elderly Persons, Minorities and Weaker Sections, Protection
and Enforcement of Human Rights in India - National Human Rights Commission,
National Commission for Minorities, National Commission for Women, National
Commission for Scheduled Castes, National Commission for Schedule Tribes and
National Commission for Backward Classes

Intellectual Property Rights And Information Technology Law: Concept and
Meaning of Intellectual Property, Theories of Intellectual Property, International
Conventions Pertaining to Intellectual Properties, Copyright and Neighboring Rights -
Subject Matters, Limitations and Exceptions, Infringement and Remedies, Law of
Patent - Patentability, Procedure for Grant of Patent, Limitations and Exceptions,
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Infringement and Remedies, Law of Trademark - Registration of Trademarks, Kinds
of Trademarks, Infringement and Passing Off, Remedies, Protection of Geographical
Indications, Bio-Diversity and Traditional Knowledge, Information Technology Law -

Digital Signature and Electronic Signature, Electronic Governance, Electronic Records

and Duties of Subscribers, Cyber-Crimes, Penalties and Adjudication.




English Literature

Paper I - Research Methodology

UnitI

Unit 11

Unit III

Unit IV
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Meaning of Research, Function of Research, Characteristics of Research, Steps
involved, Inter Disciplinary Research, Factors which Hinder Research, Significance of
Research, Research Process Criteria of good Research, Problems encountered by
Researchers, Literature Review.

Identification of Research Problem, Selecting the Research Problem, Necessity of
Defining the Problem, Goals and Criteria for Identifying Problems for Research,
Perception of Research Problem, Techniques involved in Defining the Problem,
Source of Problems, Personal Consideration.

Research Design Formulation of Research Design, Need for Research Design,
Features of a Good Design, Important Concepts related to Research Design,
Different Research Designs, Basic Principles of Experimental Designs, Computer
andInternet in Designs.

Interpretation and Report Writing, Meaning and Technique of Interpretation,
Significance of Report Writing, Different steps in Writing a Report, Layout of a
Research Report, Types of report, Mechanics of writing a Research Report,
Precautions for writing a Research Report, Conclusion.

Statistical Techniques and Tools, Introduction of Statistics, Functions, Limitations,
Measures of Central Tendency, Arithmetic Mean, Median, Mode, Standard Deviation,
Co-efficient of Variation (Discrete Serious and Continuous Serious), Correlation,
Regression, Multiple Regression, Sampling Distribution, Standard Error, Concept
of Point and Interval Estimation, Analysis of Variance, One Way and Two-Way
Classified Data, 'F'-Test.




Paper II - English Literature

Unitl

Unit 11

Unit III

Unit IV
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Introduction to Literary Periods and Movements: Medieval Literature,
Renaissance Literature, Enlightenment Literature, Romanticism, Victorian Literature,
Modernism and Postmodernism

Genre Studies: Poetry, Prose Fiction, Drama, Non-Fiction and Essays, Comparative
Genre Analysis

Critical Theories and Approaches: Formalism and New Criticism, Structuralism
and Semiotics, Psychoanalytic Criticism, Feminist and Gender Studies, Postcolonial
Theory, Ecocriticism, Cultural Studies and New Historicism, Queer Theory, Critical
Race Theory

Close Reading and Textual Analysis: Techniques for Close Reading and
Analyzing Literary Texts, Identification of Literary Devices, Symbolism, Themes, and
Narrative Structures, Rhetoric and Prosody

World Literature in English Translation: Major Works and Authors from
Different Regions (Indian Literature, African Literature, Caribbean Literature, South
Asian Literature, etc.)




